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AVOIDING UNNECESSARY WI-FI CONNECTIONS WHILE MOVING
Abstract
A highly-mobile user equipment (UE) may use a cellular connection over a wireless local area
network (WLAN) connection. For example, when a candidate WLAN access point (AP) is
encountered, the UE first ensures that the WLAN AP is present in the last two WLAN AP scans
performed at least a threshold duration apart. The difference in the Received Signal Strength
Indicator (RSSI) of a candidate WLAN AP over the last two WLAN AP scans is compared to a
threshold. If the difference in RSSI is greater than the threshold, the WLAN AP is identified as
likely having a coverage area that will be exited by the UE relatively soon and the WLAN AP is
therefore removed as a candidate. In contrast, if the difference in RSSI is not greater than the
threshold, the WLAN AP is identified as likely having a coverage area that will continue to
include the UE for a suitable duration, and thus the UE maintains the WLAN AP as a candidate.
In the event that one or more candidate WLAN APs are maintained, the UE initiates a WLAN
connection with a selected candidate WLAN AP.
Background
When a UE is highly mobile, the UE may quickly enter and then leave a range of each of one or
more WLAN APs. To illustrate using the example of a user riding on a train, when the train
pulls into a station the user’s UE may connect to a WLAN AP installed at that station and then
disconnect moments later when the train departs the station. This rapid connect-disconnect
sequence would then repeat at the next station, and so on, as the train and user travel from station
to station. These rapid connect-disconnect sequences often disrupt the user’s connectivity
service and thus negatively impact the user’s experience.
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Description

Figure 1
Figure 1 above shows an example of a wireless communications system. The wireless
communications system includes one or more WLAN APs, which include, for example, APs that
comply with an Institute of Electrical and Electronic Engineers (IEEE) 802.11 specification (that
is, a “Wi-Fi” standard). In the illustrated example, the wireless communication system includes
two WLAN APs, identified as AP1 and AP2. The wireless communications system further
includes one or more cellular base stations (BSs) that support connections via cellular radio
access technologies (RATs), such as a Fifth Generation (5G) New Radio (NR) BS (illustrated), a
Fourth Generation (4G) Long Term Evolution (LTE) BS (not illustrated), and the like. Each of
the APs and cellular BSs has a separate coverage area dictated at least in part on the supported
RAT, topology of the area, transmit/receive strength, and the like.
As also depicted in Figure 1, a UE accompanying a user in a train (or other mode of
transportation) may, depending on the travel path, enter and then depart the coverage area of one
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or more WLAN APs in relatively quick succession. In a conventional configuration, upon
entering the coverage area of, for example, AP1, the UE would typically attempt to establish a
wireless connection with AP1, and then when the UE exits from the coverage area, the wireless
connection would be disconnected. Then, upon entering the coverage area of AP2 and then
departing a relatively short time later, this rapid connect/disconnect sequence would be repeated,
and then again for any WLAN APs subsequently encountered. The highly-mobile nature of the
UE in such scenarios thus can lead to relatively frequent rapid connection-disconnection
sequences for the WLAN APs encountered by the UE.
One conventional approach to mitigating the potential for rapid connect-disconnect sequences
relies on raising the WLAN connection entry RSSI (Received Signal Strength Indicator)
threshold when a mobility state of a UE is relatively high. However, while addressing situations
in which a highly-mobile UE enters and quickly departs the coverage ranges of stationary
WLAN APs (or at least stationary relative to the movement of the UE), this approach does not
accommodate situations in which one or more WLAN APs are in motion commensurate with the
motion of the UE and thus the UE is less likely to rapidly enter and depart the coverage area of
such APs. For example, in the example illustrated by Figure 1, the train includes a WLAN AP,
labeled AP3, that has a coverage area that covers a seat of the user of the UE, and thus the UE
remains in the coverage area of AP3 even as the train continues on its travel route. That is, the
UE is not highly mobile relative to AP3. As such, raising the WLAN connection entry RSSI
threshold to avoid rapid connect-disconnect sequences could have the unintended result of
inhibiting connection between the UE and AP3 even though such a connection would not be
subject to a quick connect-disconnect sequence due to the relatively fixed positioning of the UE
within the coverage area of AP3.
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Thus, to mitigate rapid connect-disconnect sequences introduced by stationary WLAN APs
relative a highly-mobile UE while also facilitating ease of connection to WLAN APs that
continue to maintain coverage that includes the UE even as the UE traverses an area (as a result
of a WLAN AP that moves in concert with the UE, for example), when the UE’s mobility state is
high (as determined via, for example, Global Positioning System (GPS) sensor data, inertial
measurement unit (IMU) sensor data, etc.) the UE can be configured to default to maintaining a
cellular data connection with a cellular provider via its cellular base stations when such a cellular
connection is available. In this manner, the UE can leverage the typically larger coverage area of
the cellar BSs as well as their relatively seamless cell-to-cell connection transfer techniques that
are designed to accommodate highly-mobile UEs. In such circumstances, the UE then can
selectively switch to establishing a connection to a candidate WLAN AP through a connection
decision process.
As a first step in this connection decision process, when one or more candidate WLAN APs are
first identified (e.g., through a basic service set identifier (BSSID) scan), the UE refrains from
immediately connecting with a candidate WLAN AP and instead delays for a specified time
(e.g., 10 seconds) following initial identification of the one or more candidate WLAN APs and
then performs a second WLAN AP scan. Then, as a second step in the connection decision
process, the UE determines if a candidate WLAN AP was identified as present in at least the past
two scans and, if so, the UE then compares the RSSI of the candidate WLAN AP as determined
from the second-to-last scan to the RSSI of the candidate WLAN AP as determined from the
most recent scan. If the difference, or delta, in the RSSI between the past two scans is above a
specified threshold, then the UE identifies the candidate WLAN AP as unsuitable as this
relatively large change in RSSI indicates that the UE is relatively quickly traversing through, and
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likely out of, the coverage area of the WLAN AP. Otherwise, if the delta between the two RSSIs
for the candidate WLAN AP is at or below this threshold, this is an indication that the UE is
relatively stationary within the coverage area of the candidate WLAN AP (for example, the
candidate WLAN AP is moving with the UE), and thus the WLAN AP is maintained as a
candidate for establishing a WLAN connection.
In the event that no candidate WLAN APs are maintained as candidates following this process,
the UE refrains from attempting to establish WLAN connection and continues to operate using
its cellular connection (if available). If only one WLAN AP is maintained as a candidate through
this selection process, the UE can then proceed with initiating a connection with this candidate
WLAN AP. However, if more than one WLAN AP is maintained as a candidate through the
process described above, the UE selects one of the candidate WLAN APs using a conventional
AP selection process (e.g., based on whether a candidate WLAN AP was previously
encountered, based on current RSSI or signal-to-noise (SNR) ratio of each candidate WLAN AP,
and the like) and then initiates a WLAN connection with the selected candidate WLAN AP.
Thus, in this approach a default cellular connection is maintained (where available) unless a
WLAN AP is identified as likely having a coverage area that will not be relatively quickly
traversed by a highly-mobile UE, which has the result of reducing or eliminating frequent rapid
connection-disconnection sequences that otherwise could be experienced by the highly-mobile
UE.
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